Characterization of eosinophil cell activation by peptides. Differential effects of substance P, melittin, and FMET-Leu-Phe.
The ability of three different peptides, substance P (SP), FMLP and melittin, to activate eosinophils purified from the peritoneal cavity of human serum-treated guinea pigs was investigated. Degranulation (eosinophil peroxidase, EPO), oxidative burst (O2-), [Ca2+]i mobilization, and arachidonic acid metabolism (thromboxane B2, TXB2) were used as indices of eosinophil activation. SP (100 nM to 100 microM), FMLP (1 to 100 microM) and melittin (10 nM to 100 microM) induced EPO release but only FMLP (1 to 100 microM) led to an elevation of [Ca2+]i. The melittin- and SP-induced EPO secretion occurred at both cytotoxic and noncytotoxic concentrations as assessed by lactate dehydrogenase release. In addition, the effect of SP was not inhibited by the SP analogue (D-Pro4, D-Trp7,9,10)SP(4-11) and SP failed to promote the generation and subsequent release of TXA2. In contrast, FMLP (10 to 100 microM) stimulated the release of TXB2 from guinea pig eosinophils that was selectively inhibited by pretreatment of the cells with BOC-FMLP. On an equimolar basis (1 microM), melittin was approximately fivefold more active at promoting TXB2 release than FMLP. The results indicate that eosinophils respond to the three peptides, SP, melittin, and FMLP in differential fashion. We conclude that activation of guinea pig eosinophils by FMLP is likely to be receptor-mediated whereas the actions of SP and melittin may act through nonspecific peptide-membrane phospholipid interactions.